ABSTRACT Objective: To compare health-care utilization between participants who met DSM-IV criteria for binge eating disorder (BED) and those engaged in recurrent binge eating (RBE) and to evaluate whether objective binge eating (OBE) days, a key measurement for diagnosing BED, predicted health-care costs.
Introduction
Eating disorders are associated with considerable medical and psychosocial impairment. 1 Use of health services represents an important indicator of impairment, as this measurement reflects subjective distress (pain or suffering), dysfunction, or both. The few published studies that have examined health services use among individuals with eating disorders have reported two major findings. First, eating disorders are relatively undertreated. Epidemiological studies consistently show that few participants with eating disorders report having received treatments specifically targeting the eating problem. [2] [3] [4] [5] [6] [7] Second, despite underutilization of targeted care, health-insurance claims data suggest that total health-services use and costs are elevated among individuals with eating disorders compared to matched controls. [8] [9] [10] This literature is constrained by methodological limitations. The epidemiological studies cited earlier were not designed to measure specific features or costs of health services use, and the self-report nature of the data collected in these studies limits the reliability of the findings. 11 Studies utilizing electronic medical records (EMR) typically cannot verify the diagnostic information; consequently, the validity of the diagnoses is in question. Patients may be seeking treatment for their eating disorder without making explicit to the care provider that they suffer from an eating disorder. Even if a care provider correctly recognizes the eating disorder, the clinician may not always assign the proper diagnostic code for reasons such as lack of insurance coverage for eating disorder diagnoses or because the provider may consider the eating disorder secondary to another disorder such as depression.
Previous research found that diagnosis moderated the amount of health services use in eating disorders, with greatest use reported for women with anorexia nervosa (AN) and lowest use for women with Eating Disorders Not Otherwise Specified (EDNOS). 9, 12 Data about health services use in individuals with EDNOS is especially needed because this group represented the largest segment of those both meeting diagnostic criteria in epidemiological studies 13, 14 and also receiving treatment as reflected in medical record data. 9, 15 EDNOS is a ''catch-all'' diagnostic category including individuals with diverse clinical presentations and most studies examining EDNOS do not provide detailed information about the clinical picture of individuals with this diagnosis. 16 The few studies that do report such information suggest that individuals experiencing recurrent binge eating (RBE) are a sizable subgroup included in EDNOS. [17] [18] [19] Indeed, binge eating disorder (BED) was introduced in the fourth edition of the Diagnostic and Statistical Manual for Mental Disorders (DSM-IV; American Psychiatric Association, 1990) as a specific example of EDNOS. Little is known about health services use in BED, in part because previous studies utilizing EMR data have been based on data sets that did not disaggregate EDNOS into more specific subgroups.
The nosology of eating disorders is being reconsidered as part of the development of the fifth edition of the DSM. The diagnostic threshold of a minimum of two binge eating episodes or days per week for a diagnosis of bulimia nervosa (BN) or BED, respectively, has been the focus of considerable debate in light of a growing literature that suggests that this threshold is unduly restrictive; some experts have recommended using a frequency threshold of one bulimic episode per week. 20, 21 Therefore, this study recruited participants using a binge eating frequency threshold requiring at least 1 day per week with an objective bulimic episode over a 3-month period, with no periods of bingefree time greater than two weeks. Participants who met this threshold but did not meet diagnostic criteria for BN or BED were given a diagnosis of ''RBE''.
The primary aim of this study was to expand upon the prior literature by describing costs and health care use associated with BED and RBE with the advantage of stronger methodologies involving both objectively measured health services use and rigorous assessment of patients' diagnostic status. As a second aim, we sought to determine whether women with RBE differed from women with BED on health-services use or costs.
Method

Participants and Recruitment
The study sample included 100 women who subsequently participated in the Binge Eating Self-Help Treatment (BEST) trial examining the efficacy of a brief guided self-help program for binge eating and were diagnosed with RBE or BED at the beginning of the study. Recruitment and case finding procedures for the BEST trial have been described in detail in previous reports. 22, 23 In brief, trial participants were recruited via mailings to a random sample of age-eligible HMO members (ages of 18 through 50) or via announcements and brochures placed in HMO clinics. Inclusion required 12 months of continuous HMO membership at the time of recruitment. Members with EMR records indicating severe cognitive impairment or current treatment for severe physical illness were excluded from the recruitment pool, as were about 100 members who were registered as objecting to being included in any research studies. One participant was determined to be an outlier in terms of total healthcare costs and was excluded from this study. Because of the small number of men in the BEST trial (N 5 10; about 8% of the randomized sample), this study included only women: 50 with BED, and 50 with RBE.
Instruments and Procedure
Demographic Information and Body Mass Index. Information about participants' gender, race (coded as white yes/no), ethnicity (coded as Hispanic yes/no), age at randomization (coded as age at last birth date), highest educational attainment (coded as high school or less, some college or more), and height and weight (used to calculate BMI) was obtained as part of the initial screening questionnaire used to identify BEST cases.
Eating Disorder Diagnosis. Eating disorder diagnoses were based on the Eating Disorder Examination (EDE), 24 12th edition with text edits from the 14th and 15th editions, a semi-structured interview widely considered the ''gold standard'' for determining presence and severity of an eating disorder. The diagnostic items of the interview were used to determine whether participants met DSM-IV criteria for BN or BED or study criteria for RBE.
Psychiatric Comorbidity. The Structured Clinical Interview for DSM-IV Diagnoses Axis I (SCID-I/NP with psychotic screen 25 was administered to determine current and lifetime diagnoses of major axis I disorders. For the purpose of this report, SCID information on axis I disorders was coded as ''any current comorbid psychiatric diagnosis'' (yes/no) and ''number of current comorbid psychiatric disorders'' (none, one, more than one). In addition, participants were asked to complete the Beck Depression Inventory.
26
Health-services Use and Costs. Health-services use was examined for the 12 months leading up to the initial assessment visit. We created comprehensive profiles of HMO services from available electronic HMO data. These EMR data accurately represent services paid for by the HMO. 27, 28 Services included all outpatient visits
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(including mental-health specialty and other medical care), all inpatient care, medication utilization, laboratory tests, and radiology procedures.
We estimated costs by applying unit costs developed and tested in previous studies 27, 28 to the HMO utilization measures, with the final cost variables representing HMO expenditures. Because recruitment spanned 2 years, costs were adjusted to 2006 dollars.
Costs were categorized into several sub-categories, as well as summed for a total cost measure (''total costs''). On the basis of a review of diagnoses recorded in the EMR, we created three mutually exclusive outpatient cost categories: ''weight and eating disorder,'' ''mental health,'' and ''other'' (which included all outpatient care not captured in the two previous cost categories [e.g., ophthalmology, foot clinic]). Outpatient costs did not include medications dispensed from the HMO's pharmacy system. If multiple diagnoses were recorded for a single encounter (e.g., eating disorder and depression), the entire encounter was assigned to the ''weight and eating disorder'' category.
We collected data on all dispensings of prescription medications within the integrated HMO pharmacy system. The HMO keeps detailed electronic records on every drug dispensing, including generic name, and the U.S. Food and Drug Administration's (FDA) National Drug Code (NDC) for human drugs was used to identify psychotropic medications and create the sub-category of mental health related pharmaceutical cost. We also created a total medication cost category (total medication costs), including mental health-related drugs.
Data Analyses. Descriptive health-service use and cost data are reported separately for both the RBE and BED diagnostic categories, as determined from the EDE interview at the initial assessment. Participants with a diagnosis of BED or RBE were compared on basic demographic and clinical characteristics using Chi-square tests for categorical variables and t-tests for continuous variables. We excluded from all analyses one participant deemed an outlier whose total cost was more than eight standard deviations above the mean after confirming that the high costs were not attributable to weight or an eating disorder.
Analysis of cost data requires consideration of the non-normal distributional properties commonly encountered in such data. Costs are typically positively skewed, with a small proportion of people affecting the upper tail of the distribution through costly encounters or high levels of utilization. To compare health services costs among patients with BED versus RBE, we chose to model healthcare costs using a generalized linear model regression framework, specifying a gamma response distribution incorporating a log link and controlling for a set of covariates commonly shown to influence healthcare costs (age, BMI, BDI total score, each center coded). [29] [30] [31] The gamma model has been shown to be an appropriate method to analyze cost data and to be superior to other methods of modeling healthcare costs. 31 All models included robust standard errors to allow for heteroskedasticity in the data. Results were validated using nonparametric bootstrap methods. We also examined health services costs as a function of binge eating frequency, using the gamma model adjusted for age, BMI, and BDI total scores.
Results
Sample Description Table 1 shows the demographic and clinical characteristics of the study sample by EDE diagnostic category. Of the 100 women included in the study, only 4.0% (n 5 4) had an eating disorder code (i.e., were diagnosed with an eating disorder by their health care provider) in their electronic records during the 12 months prior to randomization into the study.
Participants in the BED and RBE groups were similar in terms of age, ethnicity, race, and education. BMI was significantly higher among participants with BED than those with RBE (t(98) 5 2.12, p 5 .037, d 5 0.42). The two groups did not differ significantly on the dichotomous measure of current Axis I psychiatric comorbidity; however, a greater percentage of individuals with BED had two or more axis 1 disorders compared to those with Table 2 almost all participants had some health-services utilization during the 12 months prior to assessment. More than 90% of the sample received at least one dispensed drug, and more than half of the sample received some type of psychotropic medication. Treatments specifically targeting the eating disorder or their weight problem were provided only in a minority of cases and mental health service use related to noneating or related concerns also was relatively uncommon. Table 2 also presents descriptive statistics of annual costs by diagnostic category and effects sizes (Cohen's d) comparing costs between the groups. Medians are included along with means to provide additional information about the underlying distribution of costs. In most cases, the median was well below the mean, a reminder of the positively skewed nature of cost data. None of the effect sizes exceeded d 5 0.20, which is considered the lower threshold for defining a small effect. 32 In addition, the effect sizes do not suggest a consistent pattern of differences between diagnostic categories as some effect sizes are positive and others negative.
As shown in
Comparisons of Healthcare Costs in BED and RBE Table 3 provides the coefficients and standard errors from the gamma regressions of cost data. The BED and RBE groups did not differ significantly in total costs or in any cost subcategories in analyses adjusted for age, BMI, and self-reported depression (BDI). We did find some expected associations between covariates and healthcare costs: age was positively related to both total medications cost and total costs; higher BMI was significantly associated with higher mental health medication and total medication costs; and greater depression, as measured by the BDI, was associated with higher total costs. Nonparametric bootstrap estimates found the same pattern of significance as the gamma regressions presented.
Number of Binge Eating Days as a Predictor of Cost
Additional post-hoc analyses examined whether days with objective bulimic episodes (''binge eating days''), a key metric used to diagnose BED, was a lin- a Two participants did not have complete BDI data (one in the BED group, the other in the RBE group).
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Discussion
This study examined health-services use and costs among female health plan members who had been diagnosed with a BED as part of a randomized clinical intervention trial. Our study expanded upon the previous literature in three major ways: first, we determined eating disorder diagnosis using a rigorous diagnostic interview (the EDE); second, we obtained objective measures of health-services use and costs by extracting information from electronic records; and third, we included patients with RBE, thus adding much-needed information to the existing understanding of the clinical significance of eating disturbances that do not meet current diagnostic thresholds. All but two participants had received health services during the 12 months prior to their baseline assessment for the binge eating treatment trial. About half of these participants had been prescribed medications for mental health conditions, a finding that is not surprising in light of the considerable psychiatric comorbidity observed in our sample. Yet, only a fraction of our sample had been diagnosed with or treated specifically for an eating disorder, suggesting that eating disorders largely go undetected or untreated by health care professionals even in the context of treatment for other mental health problems.
Healthcare costs did not differ significantly between BED and RBE in analyses adjusting for differences in age, self-reported depression, and BMI, suggesting no discernible difference in impairment as reflected in the use of health services. We found age, BMI, and self-reported depression to be significant predictors of costs within different cost categories, supporting our rational for including these covariates in all of our models. Although we found a nearly significant association between the number of objective binge eating days and weight-and eating disorder-related costs, the number of binge eating days was not associated significantly with any other cost measure. Our results show similar levels of impairment between BED and RBE groups, raising the concern that the current threshold of binge eating frequency used for standard diagnostic criteria may be too conservative. Medical providers often do not recognize any type of eating disorder, and may be particularly unaware of the potentially negative impacts of eating disorders that do not meet criteria for AN or BN. Accordingly, those presenting with subthreshold symptom may be more vulnerable to remaining undetected and untreated.
Our findings support previous research indicating that nonspecific eating disorder diagnoses, such as EDNOS, appear to be associated with similar levels of high healthcare utilization as do major ED diagnoses such as BN. 10 The lack of difference in healthcare costs among individuals with BED versus those with RBE calls into question the clinical utility and significance of current diagnostic frequency thresholds, and supports reconsideration of current diagnostic criteria for EDNOS. In addition, greater attention and awareness of partial and nonspecific eating disorders in primary care could aid in providing needed care to persons suffering from these disorders.
Several limitations need to be considered. Our sample proved to be demographically homogeneous. Despite outreach efforts and the availability of Spanish language study materials, few Hispanic health plan members (the largest ethnic minority group in the HMO's geographic area) participated in the BEST study. Because the health plan does not include race or ethnicity data in individual patient records we cannot answer the question of whether Hispanic plan members were disproportionately underrepresented in our sample or whether health services use or costs vary by ethnicity. Also, few men enrolled in the study. Men comprise a minority of individuals who develop eating disorders 33 and are especially unlikely to receive treatment for an eating disorder. 9 In BEST, only 10 men were included; therefore, our sample of men was too small for further analyses concerning health services use. Further, an important question that we were not able to address in this sample eligible for inclusion by virtue of their reports of binge eating is whether or not treatment utilization and costs might differ between obese individuals who do not report binge eating and the types of individuals included in this study. Other recent research has also suggested the importance of comparing such clinical findings between these populations. 21 Finally, the BEST trial was not powered to compare baseline health services costs between RBE and BED groups, so our inability to detect differences between the two groups may be due to inadequate sample size. However, inspection of effect size estimates supports the interpretation that the group differences in health services use and costs were negligible and that both groups therefore were comparable on our indicators of impairment.
This study benefits from objective information on health services use and diagnoses available from an integrated HMO's electronic medical record system, as well as from the inclusion of both BED and RBE study participants. The latter situation afforded a unique opportunity to test for differences in healthcare costs between women with BED and women who engage in RBE but do not meet the diagnostic criteria for a BED diagnosis.
We provide empirical evidence that the threshold of binge eating days used in the DSM-IV provisional diagnosis does not differentiate impairment, as measured by health-services use, between patients with BED and patients with RBE. More broadly, our study illustrates that eating disorders tend to go undetected or untreated even among individuals who utilize their health plan services.
